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PACIIPOCTPAHEHHE KOKIi;HflHH (SPOROZOA: COCCIDIIDA) 

Y PA3JIHHHBIX CHCTEMATHHECKHX rPYlin PblE 

© JI. M. CejiOBa, M. B. Kpbuioe 

BnepBbie kokuhahh y pbi6 6biJiH odHapyxceHbi h onHcaHbi 110 JieT TOMy Ha3a;j (Thelohan, 1890). 
3a 3tot nepHoa 6bui onybjiHKOBaH p*w o63opoB no pemoHajibHon h mhpoboh cfjayHe kokiuwhh pbi6 
(Labbe, 1896; Stankovitch, 1921). Hanbojiee KpynHbie cboakh no mhpoboh c})ayHe kokuhijhh 
npHHafluexcaT riejuiep^n (Pellerdy, 1974) h Hhkoboh h JIoMy (Dykova, Lom, 1983). Ilejuiepjm (1974) 
b cBoen MOHorpacJ)HH «Coccidia and Coccidiosis» npHBOflHT Ha3BaHHH 66 bhaob kokuhuhh, 
napa3HTnpyiomHX y pbi6. flnKOBa h JIom (1983), onyOjiHKOBaBmne cboio pa6oTy nepe3 8 JieT nocne 
Bbixona KHnrn IleJiJiepaH, npHBonaT yxe 127 BHjxoBbix Ha3BaHHH kokuhahh pbi6. 


B nocjieflHHe 10—15 JieT H3yneHHe c})ayHbi kokuhuhh pbi6 npoBOflHJiocb ^oBOJibHO 

HHTeHCHBHO, H HHCJIO HaHflCHHblX BHflOB KOKUHUHH y pbl6 K KOHUy BeKa npH6jIH3HJIOCb K 

250. HaxonHjiocb Taxxce MHoro hobwx aaHHbix no CHCTeMaTHxe kokuhuhh, napa3HTHpy- 
lomnx y pw6 (Lom, Dykova, 1992; Ellis e. a., 1998) h no c})ayHe pbi6 (Eschmeyer, 1990), 
no3TOMy aHajiH3 coBpcMCHHbix AaHHbix npeacTaBjiaeT onpeaejieHHbiH npaxTHnecxHH h 
T eopeTHnecKHH HHTepec. 


CHCTEMATHHECKOE IIOJI02KEHHE KOKUHtfHft, OEHAPY2KEHHLIX Y PLDB 


TaKCOHOMHHeCKHH paHr H MeCTO B CHCTeMe KOKUHUHH, napa3HTHpyi0mHX y pbl6, B 
HacToamee BpeMa npeflCTaBjiaeTca cjieayiomHM o6pa30M. 

Tnn Sporozoa Leuckart, 1879; emend. Krylov, Mylnikov, 1986 
(Syn.: Apicomplexa Levine, 1970) 


Knacc Coccidea Leuckart, 1879 
Otpha Coccidiida Leuckart, 1879 
CeM. Cryptosporidiidae Leger, 1911* 

Pa3BHTHe npOHCXOAHT nOA njia3MaTHHeCKOH MeM6paHOH KJieTKH X035IHHa - 3X30UH- 

Tonjia3MaTHHecxH; oouhcth h MepoHTbi hmciot npHKpenHTejibHyio opraHejmy; cnopouncT 
hct; cnopo30HTbi jieacaT cboGoaho b oouhctc, MHxporaMeTbi He hmciot xcryTHxoB. T. p. 
Cryptosporidium Tyzzer, 1910. 

Po n Cryptosporidium Tyzzer, 1910 (pwc. 1; 4, 2). XapaxTepHCTHxa ceMeiicTBa. T. b. 
C. muris Tyzzer, 1910. 


* OnjioreHeTHHecKHe nocTpoeHHH, ocHOBaHHbie Ha MOJiexyjrapHbix naHHbix, noKa3biBaiOT, hto 
Cryptosporidium ctoht 6jinxe k reMOcnopn^HHM (Ellis e. a., 1998). 
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Phc. 1. OoitfiCTa po^a Cryptosporidium (no: 
Current e. a., 1986). 

Fig. 1. Oocyst of the Cryptosporidium (by 
Current e. a., 1986). 


Phc. 2. CnopouwcTa po;ta Crystallospora (H3: 
Dykov4, Lom, 1981). 

JIIU — JIHHHfl IUBa Me*ay JJByMfl CTBOpKaMH. 

Fig. 2. Sporocyst of the genus Crystallospora 
(from Dykov&, Lom, 1981). 



A 

Phc. 3. OouncTa poaa Eimeria (no: KpbniOB, 1994). 

A — HecnopyjiHpoBaBiuaH ooiXHCTa, £ — cnopyjiHpoBaBiuaB ooixHCTa; 1 — MHKponHJiapHaa iuanoHKa; 2 — HapyxHbiH 
cjioh CTeHKH ooixHCTbi; 3 — BHyTpeHHHH cjioh ctchkh ooiihctm; 4 — MHKponHJie; 5 — cBeTonpejioMjmiomaB rpaHyjia; 
6 — 3HroTa; 7— ocraTOHHoe Tejio b oouncTe; 8 — cnopoixHCTa; 9 — umwoBCKoe Tejibixe; 10 — cnopo30HT; 11 — 
CBeTonpejioMJMiomee Tejio b cnopo30HTe; 12 — ocraTOHHoe Tejio b cnopouwcTe. 

Fig. 3. Oocyst of the genus Eimeria (by Krylov, 1994). 
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Phc. 4. PaajiHHHbie thitbi JioKajiH3auHH kokuhjthh b KJieTKax xo3HMHa (no: Daoudi, 1987). 

1 — Epieimeria, ;ioKanH3auHH noa njia3MaTHHecKOH MeMbpaHOH kjictkh xo 3 HHHa; 2 — Cryptosporidium , JioKajiH3auHH 
noa ruia3MaTHMecKOH MeMbpaHoft kjictkh xo3«HHa: KX — KjieTKa xo3HHHa; MB — MHKpoBopcHHKa; MOIIB — 
MeM6paHa, orpaHHMHBaiomaH napa3HTo4>opHyio BaKyojib; HMM — HapyxcHaa MeM6paHa mhkpobopchhkh; FIB — 
napa3HTO(^opHaH BaKyojib; IIH — najibueo6pa3Hbie HHBarHHaiXHH MeMbpaHbi, orpaHHHHBaiomeH napa3HTo<})opHyK) 
BaKyojib; 113 — iuioTHaa 30Ha no;i nHTaiomeH opraHejuion; 77 O — riHTaiomaji opraHejuia. 

Fig. 4. Various types of localization of coccidia in the host cell (by Daoudi, 1987). 


CeM. Eimeriidae Minchin, 1903 

Pa3BHTHe 3HflOreHHbIX CTa^HH npOHCXOflHT B UHTOnjia3Me KJieTKH X03HHHa; He HMeiOT 
cneuHajibHOH opraHejuibi npHKpenjieHHa; oouhcth c 0, 1, 2, 4 h 6ojiee cnopouHCTaMH; b 
cnopouHCTe couepxcHTca ouhh hjih 6ojiee cnopo30HTOB; MeporoHHH h raMeToroHHH BHyTpH 
X03HHHa, CnopOrOHHB o6bIHHO BHe OpraHH3Ma X03HHHa; MeTpOUHTbl He (})OpMHpyK)TCH; 
MHKporaMeTbi c 2 hjih 3 xayrHKaMH; roMOKceHHbi hjih, no xpaHHeii Mepe, 6e3 araMHoro 
MHoxcecTBeHHoro jtejieHHB b Heuec{)HHHTHBHbix xo3«eBax. T. p. Eimeria Schneider, 1875. 

Pojt Crystallospora Labbe, 1896 (pnc. 2). CnopouncTbi HMeiOT (JiopMy 2 uiecTHipaHHbix 
nnpaMHfl, coejtHHeHHbix ocHOBaHHHMH b jtojteKaaap. T. b. C. cristalloides (Thelohan, 1893). 

Poa Eimeria Schneider, 1875 (pnc. 3). B oouncTe 4 cnopouncTbi, Kaxcuaa cnopouHCTa 
cojtepxcHT no 2 cnopo30HTa; napa3HTbi no3BOHOHHbix h 6ecno3BOHOHHbix. T. b. E. falci- 
formis (Eimer, 1870) Schneider, 1875. 

Poa Epieimeria Dykova, Lorn, 1981 (pnc. 4, 1). B oouncTe 4 cnopouncTbi, b Kaxcaoii 
cnopouHCTe no 2 cnopo30HTa, cnopouncTbi hmciot lhthuobckhc TCJibua; MeporoHHH h 
raMoroHHB npoTexaiOT non naa3MaTHHecKon MeMOpaHon kjictkh xo3HHHa — 3K30uhto- 
njia3MaTHnecKH, cnoporoHHa b unTonaa3Me kjictkh xo35iHHa; napa3HTbi pbi6. T. b. Ep. an - 
guillae (Leger, Hollande, 1922). 

Poa Goussia Labbe, 1896 (pnc. 5). B oouncTe 4 cnopouncTbi, b Kaxcaoii cnopouHCTe 
no 2 cnopo30HTa, cnopouncTbi 6e3 uithaobckhx Tejieu, ctchkh cnopouncTbi ccJiopMHpo- 
BaHbl H3 AByX CTBOpOK, COeflHHCHHblX MepHAHajIbHO*, MeporoHHH, raMOrOHHfl h cnoporoHHB 
BHyrpH KJieTKH xo3HHHa. T. b. G. clupearum (Thelohan, 1894). 

Po n Isospora Schneider, 1881. B oouncTe 2 cnopouncTbi, b Kaxcaoii cnopouHCTe no 4 
cnopo30HTa. T. b. /. rara Schneider, 1881. 

Po n Octosporella Ray et Ragavachari, 1942. B oouhctc 8 cnopouncT, b Kaxcaoii 
cnopouHCTe no 2 cnopo30HTa. T. b. O. mabuie Ray et Ragavachari, 1942. 


CeM. Calyptosporidae Overstreet, Hawkins, Fournie, 1984 

TeTepOKCeHHbl, npOMCXCyTOHHblH X03HHH 6eCn03B0H0HHbIH, aecj)HHHTHBHbIH X035IHH 
no3BOHOHHbiH, noHKHjioTepMHbiH; oouHCTbi c 4 cnopouHCTaMH, b Kaxcaon cnopouHCTe no 
2 cnopo30HTa. T. p. Calyptospora Overstreet, Hawkins, Fournie, 1984. 
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Phc. 5. CnopouHCTa poaa Goussia (H3: 
Dykov&, Lom, 1981). 


Phc. 6. Oouncra poaa Calyptospora (no: Duszynski 
e. a., 1979). 


Jim — JIHHHfl UiBa MOK^y /IByMfl CTBOpKQMH. 


e — «Byajib» cnopouHCTu; cn — cnoponoaHH. 


Fig. 5. Sporocyst of the genus Goussia 
(from Dykov&, Lom, 1981). 


Fig. 6. Oocyst of the genus Calyptospora (by Dus¬ 
zynski e. a., 1979). 


Pofl Calyptospora Overstreet, Hawkins, Fournie, 1984 (pwc. 6). CnopouncTbi noKpbiTbi 
tohkoh Byajibio, nepe3 KOTopyio npoxoflHT 1 hjih 6onee cnoponouHH (npouojiroBaTbie 
BbicTynbi CTeHKH cnopouHCTbi); niTHuoBCKHe Tejibua h cy6mTHU0BCKHe Tejibua OTcyTCT- 
ByiOT; cnopouncTbi HMeiOT annKajibHoe OTBepcTne ujih Bbixoua cnopo30HTOB, noKpbiToe 
MeM6paHon; cnopc>30HTbi pa3BHBaiOTCB b nnmeBapHTejibHOM Tpaxre 6ecno3BOHOHHoro 
xo3«HHa; flec|)HHHTHBHbiH xo35ihh — pw6bi. T. b. C. funduli (Duszynski e. a., 1979). 

KmoHM Jim oriPEjiEJiEHm pouob kokiihuhR, 

nPEJICTABMTEJIH KOTOPbIX FIAPA3HTHPyiOT y PblE 
npH3HaKH 


Pflfl I. HhCJIO CnOpOUHCT B OOUHCTe 

0 - CnopOUHCT B OOUHCTe HeT 

1 — 2 cnopouncTbi b oouHCTe 

2 — 4 cnopouncTbi b oouhctc 

3 — 8 cnopouHCT b oouhctc. 

Phu II. HhCJIO Cn 0 p 030 HT 0 B B CnOpOUHCTe 

1 — 2 cnopo30HTa b cnopouncTe 

2 — 4 cnopo30HTa b cnopouncTe. 

Phu III. CTpyKTypa cnop 

0 — cnopouncTbi He uBycTBopnaTbie 

1 — cnopouncTbi UBycTBopnaTbie 

2 — cnopouncTbi nnpaMHuajibHbie. 

Phu IV. IllTHuoBCKHe Tejibua 

0 OTCyTCTByiOT 

1 HMeiOTCfl. 
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Pajt V. ^KryTHKH y MHKporaMeT 

0 OTCyTCTByiOT 

1 HMeiOTCfl. 

Pafl VI. Jl0KaJIH3aUHH MepOHTOB H raMOHTOB 

1 - noa IUia3MaTHHeCKOH MeM6paHOH - 3K30UHT0nJia3MaTHHeCKH 

2 - B UHTOIIJia3Me. 

P nj\ VII. Hhcjio xo3aeB b xch3hchhom UHKJie 

1 - rOMOKCeHHbl 

2 — reTepoKceHHbi. 

Pajt VIII. HajiHHHe cnoponojmH b cnopouncTax 

0 - OTCyTCTByiOT 

1 — HMeiOTca. 

Pajt IX. HajiHHHe ByajiH Ha cnopouncTax 
0 — OTcyTCTByeT 
1 — HMeeTca. 

PACnPOCTPAHEHHE CEMEftCTB H POJOB Y KJIACCOB PLIB 

IlepBoe, hto 6pocaeTca b ma3a npn paccMOTpeHHH pacnpocTpaHeHHa ccmchctb h pojtOB 
kokuh^hh y BbicuiHX TaxcoHOB pbi6 — 3 to to, hto y npeacTaBHTejieH KJiacca cjihthohc- 
penHbix (Holocephali) kokuh^hh He onncaHbi, a (JiayHa kokuh^hh y pbi6 H3 KJiacca 
njiacTHHHaToacaGepHbix (Elasmobranchii) 3HaHHTejibHO 6ejmee, neM y npeacTaBHTejieH 
KJiacca Jiynenepbix pbi6 (Actinopterygii). 


OnpeaejiHTejibHaa Ta6;iHita po^oB kokuhahh, napa3HTHpyiomHX y pbi6 
Key table for coccidians parasitizing in fishes 


Pofl 

Pan 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

Calyptospora 

2 

1 

0 

0 

I 

2 

2 

1 

1 

Cryptosporidium 

0 

2 

0 

0 

0 

1 

1 

0 

0 

Crystallospora 

2 

1 

2 

1? 

1 

2 

1 

0 

0 

Eimeria 

2 

1 

0 

0,1 

1 

2 

1 

0 

0 

Epieimeria 

2 

1 

0 

1 

1 

I 

1 

0 

0 

Goussia 

2 

1 

1 

0 

1 

2 

1 

0 

o, 1 

Isospora 

1 

2 

0 

1 

1 

2 

- - _ . - 

1 

0 

0 

Octosporella 

3 

1 

o. 

1? 

1 

2 

1 

0 

0 


Y njiacTHHHaToaca6epHbix HaHjteHbi kokuhahh, OTHOcamneca TOJibKO k ojtHOMy ceMew- 
CTBy — Eimeriidae h jtByM pojtaM Eimeria h Goussia , b to BpeMa xax y jiynenepbix pbi6 
o6HapyxceHbi kokuhahh H3 Tpex ceMeiicTB (Calyptosporidae, Cryptosporidiidae, Eimerii¬ 
dae) h BOCbMH pojtOB ( Calyptospora , Cryptosporidium , Crystallospora , Eimeria , Epieime- 
ria , Goussia , Isospora , Octosporella) (Ta6ji. 1). 

Kax o6T>acHHTb TaKyio CHTyaunio? OneBHjtHO, hto Ha pajt BonpocoB b HacToamee BpeMa 
OTBeTHTb HeB03M0xcH0. Ho ecjiH npejtnojioxcHTb, hto H3yneHHe (JiayHbi kokuhahh pa3JiHH- 
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Ta6jiHija 1 

BcTpenaeMOCTb ceMencTB h poaoB KOKitHflHH y KJiaccoB pw6 

Table 1. Distribution of coccidian families and genera among classes 

of fishes 


Kjiacc pu6 

Kokuhahh 

ceMeiicTBo 

poa 

Elasmobranchii 

Eimeriidae 

Eimeria 

Goussia 

Holocephali 



Actinopterygii 

Calyptosporidae 

Cryptosporidiidae 

Eimeriidae 

1 ! 

Calyptospora 

Cryptosporidium 

Crystallospora 

Eimeria 

Epieimeria 

Goussia 

Isospora 

Octosporella 


Hbix rpynn pbi6 uijio c 6ojiee hjih MeHee cxootoh HHTeHCHBHOCTbio, to HMeiomHHCH 
MaTepnaji HJuiiocTpHpyeT onpeaejieHHyio, H3BecTHyio b napa3HTOJiornH 3aKOHOMepHOCTb: 
neM 6orane b KOJiHHecTBeHHOM h KanecTBeHHOM OTHomeHHH rpynna xo3aeB, TeM 6orane 
y Hee c})ayHa napa3HTOB. Hhmmh cjiOBaMH, napa3HTHnecKHe opraHH3Mbi npouBeTaioT BMecTe 
co cbohmh xo3HeBaMH. Hmchho nosTOMy y Jiynenepbix — o^hoh H3 HanOonee BbicoKOop- 
raHH30BaHHbix rpynn pbi6, OoraTOH BH^aMH h c})opMaMH, caMaa OoraTaa $ayHa kokuh^hh. 
HecoMHeHHO Taxxce, hto $ayHa kokuhahh Jiynine H3yneHa y rpynn pbi6, HMejomnx 
npoMbicjiOBoe hjih HHoe npaxTHnecKoe 3HaneHHe. 

B HacToamee BpeMa TpyxiHO cyanTb o npnHHHax oTcyTCTBna cooOmeHHH o Haxoflxax 
KOKUHflHH y cjiHTHonepenHbix: to jih kokuh^hh He napa3HTHpyioT y hhx BOBce, to jih 
pbi6bi, OTHOCHmHecH k 3TOMy Kjiaccy, njioxo o6cjieAOBaHbi H3-3a oco6eHHOCTeH hx o6pa3a 
XCH3HH, OTHOCHTeJIbHOH MaJIOHHCJieHHOCTH H y3KOTO pacnpOCTpaHeHHfl. BepOHTHO, no- 
cjieflHee o6cTOHTe;ibCTBO 6ojiee npaBflonojtoOHO oO^acHaeT cymecTByiomee noJioxceHne, h 
KOKUH flHH y 3Toro KJiacca pw6 b flajibHeniiieM 6yayT onncaHbi. 

PACnPOCTPAHEHHE KOKUH^Hfl Y OTPJItfOB PblE 

B rpynne pw6bi BbmejiaiOT 55 OTpajtoB, H3 hhx b Kjiacce Elasmobranchii — 12 OTpajjOB, 
b Kjiacce Holocephali — 1 OTpaa h b Kjiacce Actinopterygii — 42 OTp*ma (Eschmeyer, 
1990). Kokuh^hh HailfleHbi y npejjCTaBHTejieH jinuib 25 OTpa^OB (TaOn. 2). B Kjiacce 
Elasmobranchii kokuh^hh onncaHbi y pbi6, OTHOcamHxca k 6 OTpa^aM, t. e. y nojiOBHHbi 
H3BecTHbix OTpaaoB. B OTpa^ax Lamniformes, Torpedinifirmes, Rajiformes n Myliobati- 
formes HanfleHbi kokuh^hh, oTHOcamHeca TOJibKO k poay Eimeria , a y pbi6 H3 OTpajta 
Squaliformes onHcaHbi kokuh^hh TOJibKO H3 pojta Goussia. Y npeflCTaBHTejien oTpajja 
Carchariniformes oOHapyaceHbi kokuh^hh H3 RByx pojtOB — Eimeria h Goussia. 

y ocTajibHbix 6 OTpaflOB H3 KJiacca Elasmobranchii (Hexanchiformes, Heterodontifor- 
mes, Orectolobiformes, Pristiophoriformes, Squatiniformes, Pristiformes) kokuhahh He- 
onncaHbi. IlpeflCTaBHTejiH sthx OTpajtOB cpaBHHTeJibHO MajiOHHCJieHHbi b kojimhcctbchhom 
h OejtHbi b KanecTBeHHOM OTHomeHnax, hmchho sto o6cToaTe;ibCTBO, Ha Ham B3rjiajt, 
o6T)HCHHeT OTCyTCTBHe OnHCaHHH y HHX KOKUHflHH. 

OneHb noxoxcaa xapTHHa HaOjnojjaeTca b OTpajjax KJiacca Actinopterygii. Kokuhjjhh 
HaHfleHbi jiHmb y 19 H3 42 OTpajtOB, BxojjamHx b stot Kjiacc pbi6. Tax ace, xax h b Kjiacce 


527 



Ta6;iHua 2 

PacnpocTpaHeHHe poaoB KOKmiaHH y oipaaoB pw6 
Table 2. Distribution of coccidians genera among orders of fishes 


OTpna pbi6 

Poa KOKUMaHH 

Ca Cry 

Crys 

E 

Ep 

G 


Kaacc Elasmobranchii 


Lamniformes 



+ 



Carchariniformes 



+ 


+ 

Squaliformes 





+ 

Torpediniformes 



+ 



Rajiformes 



+ 



Myliobatiformes 



+ 




Kaacc Actinopterygii 


Acipenseriformes 



+ 


+ 

Osteoglossiformes 



+ 



Anguilliformes 



+ 

+ 

+ 

Clupeiformes 



+ 


+ 

Cypriniformes 

+ 


+ 


+ 

Siluriformes 



+ 



Salmoniformes 



+ 


+ 

Myctophiformes 



+ 



Gadiformes 


+ 

+ 


+ 

Batrachoidiformes 



+ 



Gobiesociformes 





+ 

Atheriniformes 

+ 


+ 



Cyprinodontiformes 

+ 


+ 


+ 

Beloniformes 





+ 

Beryciformes 



+ 



Gasterosteiformes 



+ 


+ 

Scorpaeniformes 



+ 

+ 

+ 

Perciformes 

+ + 


+ 

+ 

+ 

Pleuronectiformes 



+ 




ripHMeHaHHe. + obHapyaceHbi kokum/imh, BKamaa onpeaeaeHHbix ao poaa; Ca — Calyptospora', Cry— 
Cryptosporidium ; Crys — Crystallospora\ E — Eimeria', Ep — Epieimeria ; G — Goussia', I — Isospora', O — Octosporella. 


Elasmobranchii, kokuh^hh y pbi6 H3 KJiacca Actinopterygii, KaK npaBHJio, He obHapyxceHbi 
B OTpflflaX, CpaBHHTeJlbHO GeflHbIX B KOJIHHeCTBeHHOM H KaneCTBeHHOM OTHOLLieHHflX. 

CaMaa 6oraTaa (})ayHa kokuh^hh OKa3anacb y pbi6 H3 Han6ojiee xpynHbix OTpaflOB. Tax, 
y pbi6 H3 OTpsma Cypriniformes o6HapyxceHbi kokuh^hh, oTHocflmnecfl k 5 po,aaM 
( Calyptospora , Eimeria , Goussia , Isospora , Octosporella). Taxoe xce kojihhcctbo po^OB 
kokuh^hh ( Calyptospora , Cryptosporidium , Eimeria , Epieimeria , Goussia) onncaHO y pbi6 
H3 OTpflfla Perciformes. 

Y npeflCTaBHTejieH 4 OTpaaoB Anguilliformes, Gadiformes, Cyprinodontiformes h 
Scorpaeniformes onHcaHbi kokuh^hh, OTHOCflinnecfl k TpeM po^aM (Tafrn. 2). B ocTanbHbix 
13 oTpaflax HaifaeHbi kokuh^hh, OTHOcamnecH jih6o k 1 poay, jih6o k 2 poaaM (Ta6ji. 2). 
Taxoe pacnpeflejieHne cncTeMaTHHecKnx rpynn kokuh^hh no OTpa^aM pbi6 onpeaejiaeTca, 

nO-BH^HMOMy, 2 OCHOBHbIMH Cj)aKTOpaMH: nepBblii - KOJIHHeCTBeHHbIM H KaneCTBeHHblM 

COCTaBOM OTpflflOB pbl6 H BTOpOH - HHTeHCHBHOCTbK) obCJieflOBaHHfl. 
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Pe3yjibTaTbi aHanH3a BCTpenaeMOCTH pa3JiHHHbix TaKCOHOMHHecKHX rpynn kokuh^hh y 
pbi6 OKa3ajiHCb BecbMa HHTepecHbiMH. HanOojiee nacTO y pbi6 oOHapyxcnBaiOTCJi kokuh^hh 
H 3 po,aoB Eimeria h Goussia (Ta6ji. 2). Kokuh^hh H 3 po^a Cryptosporidium HaiiaeHbi 
TOJibKO y pbi6 H3 OTpa^a Perciformes, a kokuh^hh po;tOB Isospora h Octosporella TOJibKO 
y Cypriniformes. Kokuh^hh, OTHOCfliuneai k po^aM Cryptosporidium , Isospora h Octo¬ 
sporella Jienco ^narHOCTHpyiOTca, nosTOMy cy6T>eKTHBHbiH c£>aKTop n P H onpe^ejieHHH 
b 3tom cjiynae MHHHMajibHbin. OneBH^HO, HaOjiKxaaeMaji xapTHHa o&beKTHBHO OTpaxcaeT 
cymecTByiomyio 3aKOHOMepHOCTb: po;tbi Cryptosporidium , Isospora h Octosporella hmciot 
cpaBHHTejibHO orpaHHneHHoe pacnpocTpaHeHne y pbi6. EflHHCTBeHHaa 3a 110 JieT Haxoaxa 
y pbi6 kokuh^hh pozta Crystallospora CBH^eTejibCTByeT 06 oneHb y3KOM pacnpocTpaHeHHH 
kokuhoth 3Toro pozta (Daoudi, 1987). CyanTb o peajibHOM pacnpocTpaHeHHH y pbi6 
kokuwihh H3 po/ta Epieimeria cjioxcho H3-3a o6T>eKTHBHbix TpyaHOCTen npn onpe^ejieHHH 
(HeoOxOflHMOCTb HCCJie^OBaHHa SH^OreHHblX CTa^HH pa3BHTH5l). 

PACnPOCTPAHEHHE BH£OB KOKI^H^HH CPE^H PA3JIHHHBIX CHCTEMATHHECKHX 

rpynn pbib 

CneuHc|)HHHOCTb kokuhahh y pa3JiHHHbix rpynn xchbothmx H3yHajiacb c pa3Hon 
HHTeHCHBHOCTbio. Eojibmon SKcnepHMeHTajibHbiH MaTepnan no stoh npoOneMe HaKonneH 
no KOKimuHAM (ceM. Eimeriidae) nTnu n MjieKonnTaiomHX (Pellerdy, 1974). MHoroHnc- 
jieHHbie SKcnepwMeHTbi no 3apaxceHHio xo3aeB reTepoKceHHbiMH kokuhahamh noKa3ann, 
hto fljifl kokuhahh xapaKTepHa b OojibuiHHCTBe cjiynaeB y3Kaa cneuncfjHHHOCTb. Kax 
npaBHJio, He yaaeTCfl 3apa3HTb reTepoKceHHbiMH kokuh^h^mh xo35ieB, OTHOCflmnxcfl k 
pa3HbiM ceMencTBaM h jtaxce k pa3HbiM po^aM oaHoro ceMencTBa (KpbmoB, 1961; Pellerdy, 
1965; Norton, Peirce, 1971; Shah, Johnson, 1971). 

AHajiH 3 BCTpenaeMOCTH bh^ob kokuh^hh y pa 3 jiHHHbix TaKCOHOMHHecKHX rpynn pbi6 
b ochobhom nojtTBepxcjtaeT AaHHbie 06 y 3 KOH cneuncJ)HHHocTH kokuh^hh, nojiyneHHbie Ha 
KOKinmnax nTnu h MjiexonHTaioiUHX. HanOojibmee hhcjio bh/job kokuh^hh (184) o6Ha- 
pyxceHO TOJibKO y pbi6 ojtHoro BHjta (pnc. 7, ff ). 3 HaHHTejibHO MeHbrne bhjiob kokuhahh 
(17) onncaHO y pa 3 JiHHHbix bh^ob pbi6 o^Horo pojta (pnc. 7, r ), a Taxxce y pbi6, 
OTHOcamnxca k pa3HbiM pojtaM ojtHoro ceMencTBa (27) (pnc. 7, B) h y pbi6, npnHajyiexca- 
mnx k pa 3 HbiM ceMencTBaM oaHoro OTpajta (6) (pnc. 7, E). 



Pnc. 7. Hhcjio bhuob kokluuihh, BCTpenaiomHXCH y pa3JiHHHbix cncTeMaTHHecKHX rpynn pw6. 

A — y pa3Hbix otphaob; E — y pa3Hbix ceMeftcTBo oaHoro oTpaaa; B — y pa3Hbix poaoB oaHoro ceMeiicTBa; r — y 
pa3Hbix BHaoB oaHoro poaa; Jl— ToabKo y oaHoro Bwaa; no ocm opawHaT — nncao BnaoB. 

Fig. 7. A number of coccidian species found in different systematic groups of fishes. 


4 napa3HToaorwfl, N° 6, 2000 r. 
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Ta6jiHua 3 

BcTpenaeMOCTb ojjhhx h Tex ace bhjjob kokuhjihh y pw6, 
OTHOCHIUHXCH K pa3HBIM OTpHflaM 


Table 3. Occurrence of certain coccidian species in fishes 
of different orders 


BliH KOKUHUHH 

Chpaa pu6 

Calyptospora funduli 

Atheriniformes (AiepHHoo6pa3Hbie), Cyprinodonti- 
formes (Kapno3y6bie) 

Eimeria schulmani 

Cypriniformes (Kapnoo6pa3Hbie), Perciformes 
(OKyHeo6pa3Hbie) 

E. liaohoensis 

Cypriniformes (Kapnoo6pa3Hbie), Perciformes 
(OKyHeo6pa3Hbie) 

Goussia auxidis 

Beloniformes (CapraHoo6pa3Hbie), Perciformes 
(OKyHeo6pa3Hbie) 

G. carpelli 

Cypriniformes (Kapnoo6pa3Hbie), Scorpaeniformes 
(CKopneHoo6pa3Hbie), Perciformes (OxyHeo6pa3- 
Hbie) 

G. clupearum 

Clupeiformes (Cejibjieo6pa3Hbie), Perciformes 
(OicyHeo6pa3Hbie) 

G. laureleus 

Cypriniformes (Kapnoo6pa3Hbie), Perciformes 
(OKyHeo6pa3Hbie) 

G. lucida 

Carchariniformes (KapxapHHOo6pa3Hbie), Squalifor- 
mes (KaipaHOo6pa3Hbie) 

G. variabilis 

Anguilliformes (Yrpeo6pa3Hbie), Gobiesociformes 
(FlpHcocKOBbie), Scorpaeniformes (CxopneHO- 
o6pa3Hbie), Perciformes (OKyHeo6pa3Hbie) 


Oco6oro BHHMaHHfl 3acjiyacHBaiOT HaxojtKH o^hhx h Tex ace bhaob kokuhahh y pbi6 H3 
flByx, Tpex h jtaace neTbipex pa3;iHHHbix OTpajtOB (Ta6ji. 3). Hto 3to? PeanbHO cymecTBy- 
iomaa iunpoicaa cneuH(J)HHHOCTb kokuh^hh pbi6 hjih oihhOkh npH onpejtejieHHH bhjjoboh 
npHHajyieacHOCTH kokuh^hh. OneHb BepoaTHO nocjiejtHee npejmojioaceHHe, ho oxoHHa- 
TejibHoe peuieHHe npo6jieMbi B03MoacHo mnbKO sxcnepHMeHTajibHbiM nyTeM. 

3AKJIIOHEHHE 

Pbi6bi — caMaa OoraTaa b KOJiHHecTBeHHOM h cHCTeMaTHnecxoM OTHOiueHHax rpynna 
no3BOHOHHbix, HacHHTbiBaiomaa no oueHxaM pa3jiHHHbix HccjiejtoBaTejien ot 50000 jio 
80000 bh^ob. Y 3Toro orpoMHoro nncjia bhjjob pbi6 onncaHO Bcero okojio 250 bhjjob 
kokuhjjhh. MoacHO jtyMaTb, hto $ayHa kokuh^hh pbi6 3HaHHTejibHO 6orane, noTOMy hto 
kokuhjjhh oOjia^aiOT, Kax npaBHjio, y3KOH cneuncJjHHHOCTbK) h peanbHO npeanojioacHTb, 
hto y Kaacjjoro BHjta xo3aHHa hjih 6jih3khx bhjiob xo3aeB napa3HTHpyeT cboh cneuH(J)HHHbiH 
BHjt KOKUHjtHH. Ecjih ace ynecTb, hto y ojtHoro BHjta pbi6 MoaceT napa3HTHpoBaTb He ojjhh, 
a HecKOJibKo pa3jiHHHbix bhaob kokuh^hh (Ta6ji. 4), to npejinojiaraeMoe hhcjio cymecT- 
ByiomHx, ho He onHcaHHbix jjo chx nop bhjjob napa3HTOB 3HaHHTejibHO yBejiHHHTca. 
KpHBaa, xapaKTepH3yiomafl HapacTaHne nncjia onncaHHbix bhjjob kokuhjjhh b pa3jiHHHbie 
nepnojtbi BpeMeHH, He bmxojiht Ha njiaTO (pnc. 8), a 3to Taxace cBHjjeTejibCTByeT o tom, 
hto hhcjio peajibHo cymecTByiomHx, ho eme He H3BecTHbix Hayxe BHjtoB xoxuhjjhh y pbi6 

JtOCTaTOHHO BeJIHKO. 

B cHCTeMaTHHecKOM OTHomeHHH KOKUHjtHH pbi6 H3yneHbi 3HaHHTejibHO jiynuie. Y pbi6 
oOHapyaceHbi xoxuhjjhh, OTHOcamneca k 8 pojtaM. HeTbipe pojta kokuhjjhh onncaHbi h 
HanjteHbi TOJibKO y pbi6 ( Calyptospora — 5 bhjjob, Crystallospora — 1 bhjj, Epieimeria — 
5 BHjtOB, Goussia — 69 bhaob). flpejtCTaBHTejiH jjpyrnx 4 pojtOB xoxuhjjhh napa3HTHpyiOT 
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Ta6jinua 4 

MaKCHMajibHoe hhcjio bhjiob kokuhahh, 
onncaHHbix y ojtHoro BHita pbi6 


Table 4. Maximum number of coccidian species recorded 
in one fish species 


X03HHH 

Hhcjio bhuob 
kokiihuhh 

Alburnus alburnus (yxneHKa) 

5 

Hypophthalmichthys molitrix (6enbiH 

5 

to;icto;io6hk) 


Notropis cornutus (uiaHHepbi) 

6 

Rutilus rutilus (obbiKHOBeHHan nJiOTBa) 

8 

Scardinius erythrophthalmus (xpacHo- 

8 

nepKa) 


Carassius auratus (3o;iotoh xapacb) 

9 


He TOJibKO y pbi6, ho h y jipynix rpynn no3BOHOHHbix. Tax, kokuh^hh pojia Cryptospori¬ 
dium o6HapyxceHbi y nTHu h MJiexonnTaiomHX. Bcero H3BecTHO oico.no 10 BajiHflHbix bhjjob 
KpHnTOcnopH^HH, H3 pbi6 onHcaH 1 bha — C. nasoris (Hoover e. a., 1981). Kokuhjjhh 
pojja Isospora napa3HTHpyiOT y aMc|)H6HH, penTHjinn, nTHU h MJieKonnTaiomHX. Bcero 
H3BecTH0 okojio 360 BHflOB, y pbi6 onncaH TOJibKO 1 bhji — I. sinensis (Chen, 1984) h 
HMeiOTca 3 HaxojiKH Isospora spp. onpejieneHHbie jio pojia (flaBpoHOB, 1987). Kax bhjjhm, 
pojt Isospora y pbi6 npejiCTaBjieH oneHb OejiHO no cpaBHeHHio c jjpyrnMH rpynnaMH 
no3BOHOHHbix. B pojje Octosporella onncaHO 6 bhjiob, 3 H3 KOTopbix ( O . notropis Li, 
Desser, 1985; O. opeongoensis Li, Desser, 1985; O. sasajewunensis Li, Desser, 1985) 
oOHapyxceHbi y pbi6 (Li, Desser, 1985). 

Bnjjbi pojja Eimeria HanGojiee innpoxo pacnpocTpaHeHbi cpejjn no3BOHOHHbix, b 
HacToamee BpeMH hx HacHHTbiBaeTCH 6onee 1700, h 3Ta 3aKOHOMepHOCTb coxpaHfleTca jyia 
pbi6. Y pbi6 HaiijteHO 157 bhjjob kokuhjihh pojia Eimeria. 



Phc. 8. KonHHecTBo bhaob kokuhahh pbi6, onncaHHbix b pa3;iHHHoe BpeMH. 
Fig. 8. A number of coccidian species described in different times from fishes. 
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TaKHM o6pa30M, KanecTBeHHbiH aHajiH3 (JjayHbi kokuh^hh pw6 noKa3biBaeT, hto y hhx 
napa3HTHpyeT ^OBOJibHo 6oraTaa b CHCTeMaTHHecxoM OTHOiueHHH (£ayHa kokuh^hh. 
O^HaKO moxcho npeanojioxcHTb, hto oxcH^aeMoe hhcjio bh^ob h CHCTeMaTHHecKoe pa3HO- 
o6pa3He KOKUHflHH pbl6 3HaHHTeJIbHO npeBOCXOAHT H3BeCTHOe, HCCJieflOBaTejieH B 3TOH 
o6jiacTH eme xc^eT mhoto HHTepecHbix otkpwthh. 

Pa6oTa BbinojiHeHa npH cjDHHaHcoBOH nojmepxuee OHUTI1 «EHo;iorHHecKoe pa3HOo6- 
pa3He» h PoccHHCKoro cfjoHfla cjDyHflaMeHTajibHbix HCCJieflOBaHHH, rpaHT N 2 99-04-49579. 
ABTopbi npH3HaiejibHbi j \. 6. h. ftyraneBy O. H. 3a noMomb npH cdope HH(f)opMauHH no 
c|)ayHe kokuh^hh, a Taxxce a. 6. h. EajiyuiKHHy A. B. h k. 6. h. Eorymcon H. T. 3a KOHcyjib- 
TauwH no cncTeMaTHKe pbi6. 
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A DISTRIBUTION OF COCCIDIANS (SPOROZOA: COCCIDIIDA) 
ON DIFFERENT SYSTEMATIC GROUPS OF FISHES 


L. M. Belova, M. V. Krylov 

Key words : Coccidiida, fishes, host-parasite associations. 

SUMMARY 

There are about 250 coccidian species associated with fishes. They belong to 8 genera 
(Calyptospora, Cryptosporidium , Crystallospora , Eimeria , Epieimeria , Goussia , Isospora , Octospo- 
rella) and 3 families ( Calyptosporidae , Cryptosporidiidae , Eimeriidae). Two genera are represented 
by great number of species associated with fishes: Eimeria — 157 and Goussia — 69 species. Most 
diverse fauna of coccidians was found in fishes of the class Actinopterigii; fishes of the class 
Elasmobranchii have significantly less number of coccidians. These parasites have never been 
recorded on the class Holocephali. Coccidian have been recorded in 55 orders of fishes. Within the 
Actinopterigii, the richest coccidian fauna is recorded from Cypriniformes and Perciformes. 

Accumulated data on host associations proves that coccidian species have mainly a restricted 
hosts specificity. 
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